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Dri v e f or a Bradjustak le mo teF-wbiele^art 
DRIVE FOR AN ADJUSTABLE MOTOR VEHICLE PART 

Background of the Invention 

Field of the Invention 

[0001] — This invention relates to a drive for an adjustable motor vehicle part, 
especially a cover element of a motor vehicle roofras-Glaitt2e44^ 

kJ] Description of the Related Art 

lf t [0002] —re published German patent application DE 43 37 390 Al discloses a generic 
J; drive in which the brush box for the electric motor is connected to the electronics housing. 

The electronics housingwfaieh is made separately from the gearbox which surrounds the 
W worm wheel and is clipped onto i t. t he it The brush holder support baiagis located near the 
jQ worm shaft. The electronics housing is offset laterally with respect to the worm wheel and 

B surrounds the electronic components of the motor electronics which also comprises shielding 

flj 

eempenentsr-and thecomponents. The electronic components can be located on a card 
accommodated in the electronics housing or can be contained in an integrated component. 
The motor electronicsea© consis^ofmay comprise a potted component wjaehrfeas including the 
electronic components. Flow takes place through the brushes which are supported to be able 
to move lengthwise in the brush box via metal paths which are not a component of the motor 
electronics boards. 

[0003] — BBPublished German patent application DE 43 15 404 Al discloses a drive in 
which a brush he-Mar wfaieh isholder. located within the motor housings is used as a carrier for 
a circuit board which has the power and control electronics for the motor. 
[0004] - — BE German Utility Model DE 90 13 006 Ul discloses a generic drive in which 
the components of the motor electronics are located on a circuit board laterally offset with 
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respect to the worm wheel within the gearbox. The circuit board is also used as a holder for a 
brush holder support which is located near the worm wheel or the worm shaft. The electronic 
components can be made as SMD components. 

A not h er g c n erie^m £ ©4s^0¥^#e m EP 0 538 ^: ^^k ^ w ^ 



mete^etectrQiiicG a r e-aeeemmedate^B^ap- amte-^m x s in g parte- w hich a re dcta e hably 
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be made as SMD comp on en ts 
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-ftgH^t-s how s a perspective v iew of a fir s lr^mfeedBBentr^^ 

— -figefe s 3 A a nd 3B-&faew^©rspeet i ve r ep r es eatatiefts^feera^ti^^ 

^i^t ^km^B^i l ^ t r at o t h e inst a llation o f th e ein be^men&ji^ 
— — Figwee-4A^ftd4B-sfee^^ 

[00051 — A - 4&s tremhe4m dri v e ami 


mefefHsfaei^ 16 a n d a bru s h sys£em-4-8-w^ holder 

baldin g t h e brushes 22 and^eeeteef^aaldng 2- 4 ' fo r efe etrio a l cont a el— -with the m etef 

ekefeeni os 26. The -met^-shaft 1 6 in-ite-j&eHt-^afear^beaa^^ 

taf 

w kh t h e m otoh aft 16. T h e s t e p down g earfaeg^im^ u s ed to-4rive-~an 

ad^stafete-ffl o tor v ehicle par t, its p refera bly be i ng th e c o v e r el emm^i-B^-^pm^ale^B^ 
vehiele-fe of, for ex ample t h e cover ofAnother generic drive is known from Europ ean patent 
application. EP 0 538 495 Al in which the bru sh holder su pport, provided as a separate 
com ponent in the form of a plat e, is connecte d by a plug to the motor electronics 
accommodated in a se parate electronic s housin g which can be plugged onto the gearbox. 
[00061 German patent DE 43 23 946 CI discloses another generic drive in which the 
worm wheel and the motor electronics a re accommodated in sepa rate housin g parts which are 
detachably connec ted to one another. 

[00071 The relatively large amount of space required is a disadvantage in the drives 
described hereinabove. 



Docket No. 740123-402 


Summary of the Tnventioii 
[00081 It is therefore one object of the present invention to overcome the deficiencies of 
the prior art and to provide a drive for an adjustable motor veh icle part which is made as 
compact as possible. 

The above object , and other objects, are achiev ed by pro viding a drive for an 
adjustabl e motor vehicle part, comprising an electric motor, a worm wh eel driven by the 
electric motor, a ge arbox surrounding the worm wheel, and electronic components for 
operation of the electric motor. Im portantly, at least a porti on of the electronic components is 
located between the worm wheel and the gearbox. In this way, the overall spac e requirement 
of the drive can be reduced by the motor electronics being shifted into the area of the worm 
wheel instead of it being located next to the worm wheel as in conventional designs , thereby 
saving installation space. 

[00101 In one advantageous embodiment, the electronic components are located 
O essentially within the contour of the worm wheel an d can be formed at least in part by ASICs 
and/or can be made as SMD c omponent s. The electronic components can be mounted on a 
card which is parallel to the worm wheel or mo unted directly on the gearbox. 
[00111 The brush system can be integrated into the gea rbox or into the card. In the 
former case* the gearbox can be provided with a receiver for the brush holder support and a 
contact-making means for the brush holder support which can be inserted and/or extrusion- 
coated conductive elements. 

Brief Descripti on of the Drawings 
[00121 Fig. 1 shows a perspective view of a first embodiment of the invention in the 
installed state; 

[00131 Fig. 2 shows the embodiment from Fig. 1 during installation; 
[0014 1 Figs. 3A and 3B show perspective representations from different viewing angles 
whichlikewise illustrate the installation of the embodiment from Figs. 1 and 2: and 
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[0015] Figs. 4A and 4B show perspective representations of a second embodiment of the 
invention. 

Detailed Descripti on of the Invention 
[0016] As shown in Figs. 1 - 3B, a first embodiment of t he drive unit of the present 
invmtion...inclixdes an electric m otor 10 with an armature 12 surrounded by a pole p ot 14. a 
motor shaft or a pole shaft 16 and a brush system 18 including a brush holde r support 20 for 
h olding the brushes 22. The brush system 18 also includes a contact-making means 24 for 
electrical contact with the motor electronics 26. T he motor shaft 16. in its front area, bears a 
worm shaft 17 which engages a worm wheel 28, The term "bears" as used herein is intended 
to encompass a wo mi shaft whi ch is made as a sep arate comp onent and also a worm shaft 
which is made in one piece with the motor shaft 16. The step-down gearing formed in this 
way is used to drive an adjustable moto r vehicle part, such as. preferably, a cov er element of 
an o penable motor v ehicle ro of. For example, the cover m ay be associated with a sliding roof 
or sliding and lifting roof or the louver of a louvered roof. 


$The motor electronics 26 are housed on a circuit board or card 30 which is 
located parallel and essentially concent rically to the worm wheel 28. The motor electronics 
2£,Qomp,rise the control electronics for the motor 10, and EMC shielding elements 32 for the 
motor 10. The components of the motor control are made preferably at least in part as ASICs 
34, All electronic components are made preferably as SMD components. 
[0018] — ThaA gearbox consists preferably of plastic and is formed by a carrier part 36 
and a box cover 38. The carrier part 36 bears the electric motor 10 and the worm wheel 28, 
while the circuit board 30 with the motor electronics 26 is located between the worm wheel 
28 and the box cover 38. The circuit board 30 furthermore bears an electrical plug-in 
connection 40 for connection of the power supply and control lines. The carrier part 36 is 
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provided with a receiver 42 for the brush holder support 20 and with a corresponding contact- 
making means 44 which is an inserted or extrusion-coated conductive element so that the 
brush system is integrated into the gearbox. The contact-making means 44 can be integrated 
into the card 30 or can be connected to it via separate printed conductors. Alternatively the 
brush holder support can be integrated into the card 30. In this case A there must be a ground 
connection between the card 30 and the pole pot 14. 

[0019] —The motor shaft 16 is providedtemenally--s#eng with a magnet wheel 46 
whiehto enhance its torsional strength. The magnet wheel 46 interacts with Hall sensors 48 
provided on the card 30 in order to detect the position of the adjustable motor vehicle part 

ft! which is driven by the drive unit. 

SI 

SI [0020] —The combination of electronic functions in the form of ASICs 34 reduces the 

%| number of required electronic components and thus reduces the required installation space 

q and production costs. Making the electronic components as SMD components likewise 

■jjilfS ■ 

n results in miniaturization and cost reduction. 

'i.SS.lti" 

•' n [0021] —A still more compact form of the drive %mitH4sHshew^^ 
m &unit as shown in Figs. 4 A and..4B jl differs essentially from the embodiment described so far 
in that there is no separate card 30 for the motor electronics 26, but thatinstead the 
components of the motor electronics 126 are mounted directly on the inside of the box cover 
138 in the area above the worm wheel 28. Herein this embodiment, it is essential that the 
gearbox or at least the cover 138 is made of electrically insulating material, i.e., preferably 
ptasti%plaslic; the printed conductors 139„being applied to the inside of the box cover 138 for 
electrically connecting the electronic components. The electronic components are made 
preferably as SMD components. This type of electronics execution is also known as MID 
(Molded Interconnected Device). Th aAn electrical terminal or plug-in connection 140 is 
made as part of the box cover 138. 


[0022] — The embodiment as shown in Figuro Figs, 4A and 4B allows a more compact 
execution of the drive unit by eliminating the card. 

[0023] — In the described embodiments^ it is essential that the electronic components of 
the motor electronics are located essentially between the worm wheel and the gearbox, 
preferably essentially within the contour of the worm wheel. 


